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ABSTRACT : 

PURPOSE: To widen anti-reflection zone in the vicinity of a 1st 
wavelength, to make reflectance in the 1st wavelength lower, to 
increase transmittance to a 2nd wavelength and to make optical loss 
(absorption) in the 1st wavelength smaller. 

CONSTITUTION: In a dual wavelength anti -reflection film having the 
minimum reflectance in the vicinity of the 1st wavelength of 
Al=248.4nm, and in the vicinity of the 2nd wavelength A2 longer than 
the 1st wavelength, the anti- reflection film is constituted of 
multilayers consisting of high refractive index layers 3, 5 and 
intermediate refractive index layers 2, 4 arranged respectively 
alternately and of a low refractive index layer 6 as the outermost 
layer on a medium side. One of Zr02 , Hf 02 , Sc203 and Y203 is used for 
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the high refractive index layers 3, 5, A1203 or MgO is used for the 
intermediate refractive index layers 2, 4 and one of MgF2, CaF2 , 
Na3AlF6, LiF, A1F3 and Si02 is used for the low refractive index 
layer 6 and the optical film thickness of the high refractive index 
layer 5 adjacent to the low refractive index layer 6 is made 
extremely thin. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is with a wave [ 1st ] lambda 1 = 248. 4nm. A long wavelength side is 
lambda 2 the 2nd wave from the neighborhood and the 1st wave. It has the minimum of a reflection factor in the 
neighborhood (for example, 690nm, 720nm, 750nm, 780nm, 810nm), respectively, and is related with the two- 
wave antireflection film formed on the optical substrate. 
[0002] 

[Description of the Prior Art] Although the contraction projection aligner is used in order to manufacture LSI to 
which current and integration progressed, the wavelength lambda on which short wavelength-ization is progressing 
to and the wavelength used for exposure will emit light from an excimer laser in the future is considered to becom 
in use 248. 4nm (ultraviolet rays), on the other hand, the long wave which a resist does not expose to the alignment 
of a semi-conductor substrate ~ merit's light — for example, ~ 690nm (semiconductor laser) and 720nm 
(semiconductor laser) 750nm (semiconductor laser) 780nm (semiconductor laser) 810nm (semiconductor laser) 
etc. — it is used. 

[0003] Therefore, in the antireflection film formed on the optical element, for example, a lens, used in an aligner, i 
is with a wave [ 1st ] lambda 1 = 248. 4nm. A long wavelength side is lambda 2 the 2nd wave from the 
neighborhood and the 1st wave. The two-wave antireflection film which has the minimum of a reflection factor in 
the neighborhood (for example, 690nm, 720nm, 750nm, 780nm, 810nm), respectively is demanded. 
[0004] 

[Problem(s) to be Solved by the Invention] The spectral-reflectance property of the antireflection film which the 
former requires is shown in drawing 5 . The conventional antireflection film is with a wave [ first ] lambda 1 = 
248. 4nm. It had the 1st trouble that a neighboring acid-resisting band was narrow. Generally, in connection with 
the variation on manufacture, the peak location of a reflection factor shifts in many cases. Therefore, the reflection 
factor in 248.4nm made into the purpose became high (that is, it does not become an antireflection film), and the 
conventional antireflection film had the 2nd trouble that many defectives were manufactured. Moreover, a long 
wavelength side is lambda 2 the 2nd wave from the 1st wave. Since the neighboring reflection factor is high, The 
number of the antireflection films formed on the optical element, for example, a lens, used in an aligner follows on 
increasing. The permeability of lambda 2 falls the 2nd wave (for example, when the reflection factor in lambda 2 i 
made into 4%, and the number of antireflection films is 20, and the number of 44% and antireflection films of the 
permeability of lambda 2 is 30, the permeability of lambda 2 becomes 29%.). It had the 3rd trouble to say. 
Furthermore, the optical thickness which especially consists of an oxide dielectric in a two-wave antireflection film 
is 0.121ambda3. When it is the configuration that the low refractive-index layer which consists of a thick high 
refractive-index layer and fluoride adjoins, it is with a wave [ first ] lambda 1 = 248.4nm. It had the 4th trouble 
said that the optical loss (absorption) which can be set is large. 

[0005] This invention is with a wave [ first ] lambda 1 = 248.4nm. A neighboring acid-resisting band is large and i 
is with a wave [ first ] lambda 1= 248.4nm. A reflection factor is low and it is lambda 2 the 2nd wave. The 
receiving permeability is high and it is with a wave [ first ] lambda 1 = 248.4nm. The optical loss (absorption) 
which can be set aims at offering a small two-wave antireflection film. 
[0006] 

[Means for Solving the Problem] Therefore, this invention "a long wavelength side is lambda 2 the 2nd wave from 
the neighborhood and the 1st wave with a wave [ 1st ] lambda 1 = 248.4nm. In the two-wave antireflection film 
which has the minimum of a reflection factor in the neighborhood An antireflection film is constituted from "a low 
refractive-index layer which is the last layer by the side of the mutual multilayers of a high refractive-index layer 
and a middle refractive-index layer, and a medium." And Zr02, Hf02, Sc 203, and either of Y203 are used as 
said high refractive-index layer. They are aluminum 203 and MgO as said middle refractive-index layer. It is used 



and MgF2, CaF2, Na3AlF6, LiF, and the two-wave antireflection film (claim 1) characterized by using A1F3 or 
Si02 M are offered as said low refractive-index layer. 

[0007] Moreover, "the two-wave antireflection film (claim 2) characterized by setting said optical thickness to 0.01 

to 0.121ambdal M is offered in this case (claim 1). 

[0008] 

[Function] Generally, although most film vapor-deposited by an electron gun or resistance heating takes the 
structure with which the column-like crystal was innumerably located in a line In the case of matter like [ the path 
of the column in a columnar structure is not fixed, and ] Zr02, Hf02, and Sc 203 Y203 which were especially 
mentioned as said high refractive-index layer There is a property in which the path of a column becomes large as a 
column-like crystal grows (as it is got blocked and the film grows), and a membranous filling factor (film 
consistency) falls. On the high refractive-index layer which is the oxide with which such a filling factor fell, the 
counter diffusion field where an oxide and fluoride are intermingled in the interface where they touch when the 
low refractive-index layer which is fluoride is formed is formed, this serves as an absorption layer in a short 
wavelength region, and it is with a wave [ first ] lambda 1 = 248. 4nm. Loss of the antireflection film which can be 
set is increased. Therefore, it is with a wave [ 1st ] lambda 1 = 248. 4nm by restricting the thickness of the high 
refractive-index layer which a low refractive-index layer adjoins, and keeping a filling factor high. Reduction of 
the optical loss (absorption) which can be set is attained. 
[0009] 

[Example] Drawing 1 is the conceptual diagram showing the vertical section of the two-wave antireflection film 
which forms membranes by this example. The two-wave antireflection film shown in Table 3 from Table 1 was 
formed on the lens substrate. 
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[0013] The spectral-reflectance property of the obtained two- wave antireflection film is shown in drawing 4 from 
drawing 2 . the spectral-reflectance property of drawing 2 to drawing 4 shows — as - the two-wave antireflection 
film of this invention ~ with a wave [ 1st ] lambda 1 = 248. 4nm 220nm of the neighborhood from - 310nm a 
wavelength field - setting - 0.5% or less of reflection factor - it can stop - and the 1st wave - a long wave - the 
2nd by the side of merit - wave lambda2 690nm of the neighborhood from — 810nm In a wavelength field, it can 
hold down to 1 .0% or less of reflection factor. In addition, the axis of ordinate of drawing 4 shows the 
characteristic value of a reflection factor from drawing 2 5 and an axis of abscissa shows wavelength. 
[0014] 

[Effect of the Invention] As above, a good acid-resisting property can be acquired in the 1st wave and the 2nd 
nearly wave, and it is with a wave [ 1st ] lambda 1 = 248. 4nm. Reduction of the optical loss (absorption) which ca 
be set is attained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] With a wave [ 1st ] lambda 1 = 248.4nm A long wavelength side is lambda 2 the 2nd wave from the 
neighborhood and the 1st wave. In the two-wave antireflection film which has the minimum of a reflection factor 
in the neighborhood An antireflection film is constituted from M a low refractive-index layer which is the last layer 
by the side of the mutual multilayers of a high refractive-index layer and a middle refractive-index layer, and a 
medium." Zr02, Hf02, Sc 203, and either of Y203 are used as said high refractive-index layer. They are 
aluminum 203 and MgO as said middle refractive-index layer. It is used. As said low refractive-index layer MgF2 
CaF2, and Na3AlF6, The two-wave antireflection film characterized by making extremely thin optical thickness o 
the high refractive-index layer which uses A1F3 or Si02 [ LiF and ], and adjoins said low refractive-index layer. 
[Claim 2] It is the optical thickness of the high refractive-index layer which adjoins said low refractive-index layer 
0.01 to 0.121ambdal Two-wave antireflection film according to claim 1 characterized by carrying out 
[Claim 3] With a wave [ 1st ] lambda 1 = 248.4nm A long wavelength side is lambda 2 the 2nd wave from the 
neighborhood and the 1st wave. Two-wave antireflection film according to claim 1 or 2 characterized by having 
the minimum of a reflection factor in the neighborhood (for example, 690nm, 720nm, 750nm, 780nm, and 810nm) 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing the vertical section of the two-wave antireflection film which 
formed membranes in the example of this invention. 

[Drawing 2] It is drawing showing the spectral-reflectance property in the antireflection film of a configuration of 
having been shown in Table 1 . 

[Drawing 3] It is drawing showing the spectral-reflectance property in the antireflection film of a configuration of 
having been shown in Table 2. 

[Drawing 4] It is drawing showing the spectral-reflectance property in the antireflection film of a configuration of 
having been shown in Table 3. 

[Drawing 5] It is drawing showing the spectral -reflectance property of the conventional antireflection film. 
[Description of Notations] 

1 ... Substrate 

2 ... Middle refractive-index layer 

3 ... Quantity refractive-index layer 

4 ... Middle refractive-index layer 

5 ... Quantity refractive-index layer 

6 ... Low refractive-index layer 
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